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MATHEMATICS
(MINOR)

Paper : MAT3104M
( Differential Equation)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questions: 1x7=7
e eTRINT Tes fuml

(a) Give an example of second order linear
differential equation.
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(b) Write down the LF. of the equation

x-‘-%1+2y=4x2
dx
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x-d—y+2y=4x2
dx

Choose the correct answer.

o5 eq qifR Sfensar|

The complete integral of the equation
y=px+ % is

0 y=cx+%

i) y=%/ +ac

(i) y=cx-%,

(iv) - None of the above

Write down the general relatives of the
equation.

O ANTIIOR TN By
(D2 +w2)y=0.

EO2F0 0018 2

(e)

)

Find the P.I. of the equation.
ToTq AP P.I. foran|

(D? - 1)y = 2¢*

State the Cauchy-Euler differential
equation of order two.

T Q6T Ffo-SReAT S AN forat |
Define trajectory of a family of curves.
<! I ANRT “trajectory’ I el |

Answer the following questions : 2x4=8

oY ePTRY e {8

(@)

(b)

(c)

(@)

Solve (YT M) ¢
x(l+y?)dx-y(l+x*)dy=0

Define exact differential equation.

AT SRS TP RIS 4 |
Find the C.F. of the equation.

o] ANIIIWBR C.F. [y =1

(D*+4D +5) y =e* sin x.

Find the UC set of the function x*.
x* F UC e ot |
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3. Solve any three: (Rt fofaorg e Refa (i) Find the orthogonal trajectories of

Bal)) 5x3=15 the circle x* + y* = 2ax.
@ ﬂﬂy:ilogx' x? +y? = 2ax ISR orthogonal
de 7X x trajectories Refm &1
dy _22+y (b) (i) Using UC method find the solution
) G 2xy - X2 of the equation. -
or ) et uc ﬂﬁgiwwwﬁwm

(c) y=2px-xp®
(D* -2D-3)y = e*

d) (D + 2Py = x%** wh - da .
@ (D+2fy =x'e™ where D=~ (i) Solve : (ST <=1 2)
Or/ 94t (x*D* +xD-4)y =0
e) (D*-4D+3)y = e* |
e ( +3)y = " cos 2x 5. Answer either (a) or (b) : 5%x2=10
4. Answer either (a) or (b) : 5x2=10 (@) 9 (b) SR TET 7 ¢
(a) I (b) T TeT I ¢ (a) () Find the orthogonal tragectories of
(@ () Solve (3 1) the curve.
. weTe WAl ISFIAR orthogonal
ng +2 % +5y =6 sin 2x + 7 cos 2x trajectories 4T z

r=a(l-cosé@)
where (%) y(0) = gﬂ] - 0.
dJC x=0 O
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(i) A particle is projected with a
velocity u at an angle ¢ to the
horizontal. Find the path.

B! TG . (IS ¢ (eI o) R
T TR A ey =1

() Let n>1 show -that the
transformation v = y'* reduces
the Bernoulli equation

%+ Plx)y = Q"

reduces to a linear equation in .

WA n>1 (KA @ p = yin

FAGIC T A
2+ Plxly = Qlxly”
T o1 (IRT TR TR w7 |
(i) Solve the following initial value
problem :
d’y _,dy x ,
o —de 3y =2e* - 10 sin x,
y0)=2, y'(0)=
EQ2F0 0018 6

6.

EO2F0 0018

T AAAIS TP TG 1 3

d’y ,dy
-2=2_-3 2e*
o “ax YT

y0)=2, y'(0)=4

—10sin x,

Answer either (a) or (b) : 10
(@) t (b) I T 7 ¢

(@)

(b)

Solve by UC method
(UC +1&fex 2 T 1)

i) y -3y =6x

@ y' -2y -2y =xe

Find the complete integral and singular
solution of the equation.

ST ARPIABIT I et i T TG
g a1 8

(px - Y)(x - py) =

_dy
where (¥®) P =

7 1500



